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Background: The present study aimed to assess the eﬃcacy of computer-based endoscope cleaning and
disinfection using a hospital management information system (HMIS).
Methods: A total of 2,674 gastroscopes were eligible for inclusion in this study. For the processes of dis-
infection management, the gastroscopes were randomly divided into 2 groups: gastroscope disinfection
HMIS (GD-HMIS) group and manual group. In the GD-HMIS group, an integrated circuit card (IC card)
chip was installed to monitor and record endoscope cleaning and disinfection automatically and in real
time, whereas the endoscope cleaning and disinfection in the manual group was recorded manually. The
overall disinfection progresses for both groups were recorded, and the total operational timewas calculated.
Results: For the GD-HMIS group, endoscope disinfection HMIS software was successfully developed. The
time to complete a single session of cleaning and disinfecting on a gastroscope was 15.6 minutes (range,
14.3-17.2 minutes) for the GD-HMIS group and 21.3 minutes (range, 20.2-23.9 minutes) for the manual
group. Failure to record information, such as the identiﬁcation number of the endoscope, occasionally
occurred in the manual group, which affected the accuracy and reliability of manual recording.
Conclusions: Computer-based gastroscope cleaning and disinfection using a hospital management in-
formation system could monitor the process of gastroscope cleaning and disinfection in real time and
improve the accuracy and reliability, thereby ensuring the quality of gastroscope cleaning and disinfection.
© 2016 Published by Elsevier Inc. on behalf of Association for Professionals in Infection Control and
Epidemiology, Inc. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Endoscopy is a method of diagnosing and treating numerous gas-
trointestinal disorders.1-11 Although the incidence of infection
associated with endoscope utilization has been reported to be very
low (<1 in 1.8 million procedures),12 a greater risk of infection has
been linked to contaminated endoscopes than to any other medical
device.13 The cleaning and disinfection of endoscopes is an impor-
tant process to avoid endoscope-related infection and a key aspect
in the quality control of endoscopic diagnosis and treatment.14,15 To
improve the performance of endoscope disinfection and steriliza-
tion, we applied a hospital management information system (HMIS)
in endoscope cleaning and disinfection (Mall, QB-2000; Jiangsu, China).
Endoscope disinfection HMIS (ED-HMIS) softwarewas developed, and
integrated circuit card (IC card) chips were installed in the endo-
scopes. This ED-HMISmethod could automaticallymonitor the process
of endoscope cleaning and disinfection in real time and improve the
accuracy and reliability, thereby ensuring quality in endoscope clean-
ing and disinfection. At present, in China, the conventional method
of endoscope cleaning and disinfection registration follows the En-
doscope Cleaning and Disinfection Technical Speciﬁcations and Standard
Operations issued by the Chinese Ministry of Health in 2004.16
However, some hospitals in China still take notes manually.17 These
manual records have less accuracy and often cause problems in tracing
endoscope cleaning and disinfection, thereby affecting endoscopic di-
agnosis and treatment. The use of modern technology can beneﬁt
the management of endoscope cleaning and disinfection, improve
eﬃciency, and avoid hospital-acquired infection. The ED-HMIS system
will be beneﬁcial in managing and monitoring the process of endo-
scope cleaning and disinfection.
METHODS
A total of 2,674 gastroscopes were eligible for inclusion in this
study from April 2015-June 2015 in the Endoscopy Center of
Shengjing Hospital. In the processes of disinfection management,
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the 2,674 gastroscopes were randomly divided into 2 groups: gas-
troscope disinfection HMIS (GD-HMIS) group and manual group. In
both groups, gastroscope cleaning and disinfection was per-
formed strictly according to Endoscope Cleaning and Disinfection
Technical Speciﬁcations and Standard Operations issued by the Chinese
Ministry of Health in 2004.16 The study was approved by the Insti-
tutional Review Board of China Medical University.
GD-HMIS group
In the GD-HMIS group, IC card chips were installed in all
gastroscopes. In some of the gastroscopes, a wrist strap–shaped wa-
terproof IC card chip was tied on the light pipe of the gastroscope,
and in the remaining gastroscopes, IC card chips were installed in
the interface box of the gastroscope body to ensure each endo-
scope had an information identity. The staff in charge of gastroscope
cleaning and disinfection wore IC card badges; IC card readers were
installed in both the ﬁle storage for endoscopic imaging and the com-
munication system station. Computer software for endoscope
disinfection management was developed and set up in the Endo-
scopic Center, and the data could be shared with the entire HMIS
through a network. Therefore, by establishing the GD-HMIS data-
base, the cleaning and disinfection of endoscopes was automatically
monitored and recorded in real time (Fig 1).
Prior to the endoscopic procedure, by reading the IC card of the
scope, the information on gastroscope cleaning and disinfection was
automatically transferred from the GD-HMIS database to the Picture
Archiving and Communication System (PACS) database, thereby es-
tablishing a connection between endoscope disinfection records and
patient examination records.
Manual group
In the manual group, gastroscope cleaning and disinfection was
carefully recorded manually, and the operation time was recorded
with 1-second precision. The number of gastroscopes was in ac-
cordance with the endoscope identiﬁcation numbers.
RESULTS
This study successfully developed GD-HMIS software that
achieved the accurate control of endoscopic channel perfusion time,
recognized the identiﬁcation number of endoscopes, recorded gas-
troscope cleaning and disinfection information with high accuracy,
and automatically transferred the gastroscope cleaning and disin-
fection information into the PACS database during endoscopy. In both
groups, endoscope cleaning and disinfection was performed 1,337
times. The time to complete a single session of endoscope clean-
ing and disinfection was 15.6minutes (range, 14.3-17.2minutes) for
the GD-HMIS group and 21.3minutes (range, 20.2-23.9 minutes) for
the manual group. Furthermore, it was inconvenient for operators
to write down all information manually during endoscope clean-
ing and disinfection. Failure to record information, such as the
identiﬁcation number of the endoscope, occasionally occurred in
the manual group, which affected the accuracy and reliability of
manual recording.
DISCUSSION
It has been demonstrated that the quality of cleaning, disinfec-
tion, and sterilization is associated with the clinical severity of
hospital cross-infection.18 In recent years, public health adminis-
tration departments and hospitals have paid extra attention to
manage endoscope cleaning and disinfection19 because it is highly
important for hospitals to control hospital-acquired infection. Ac-
cording to the Endoscope Cleaning and Disinfection Technical
Speciﬁcations and Standard Operations issued by the Chinese Min-
istry of Health in 2004,16 the comprehensive registration of
endoscope cleaning and disinfection must be performed in endo-
scope rooms. The registration included the patient’s name,
Fig 1. (A) In the gastroscope disinfection hospital management information system group, integrated circuit card (IC card) chips were installed in all gastroscopes. (B, C, and
D) During the cleaning and disinfection procedure, IC card chips were installed in the interface box of the gastroscope body to ensure each endoscope had an information identity.
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identiﬁcation number of the endoscope, endoscope cleaning and
disinfection time, and operator’s name. At present, most of the
hospitals in China still record endoscope cleaning and disinfection
manually. It has been demonstrated that the operator must ensure
sterility while cleaning endoscopes, and they cannot take down
notes in real time while avoiding contamination. Therefore,
manual registration results in decreased accuracy and reliability of
the record.
By using modern information technology, we can potentially
achieve the scientiﬁc management of endoscope cleaning and dis-
infection, integration of endoscope disinfection information with
the PASC database, and further integration with the hospital elec-
tronic medical record. Therefore, this ED-HMIS system can be
integrated in the hospital information technology management
system. In combination with modern computer technology, com-
munication technology, and scientiﬁc administration, we can increase
the quality of management of endoscope cleaning and disinfec-
tion, improve eﬃciency, and ensure patient safety.
The application of ED-HMIS could not only save time and ensure
the quality of endoscope cleaning and disinfection but also can
import the entire information on endoscope cleaning and disin-
fection into the ED-HMIS database. In addition, it could also transfer
the information on endoscope cleaning and disinfection to the PACS
database prior to endoscopic operation, and it can ultimately be in-
tegrated with the patient’s electronic medical record. The real-
time record of endoscope cleaning and disinfection can be reviewed,
if necessary, whenmistakes and problems occur. Obviously, by using
modern computer technology, communication technology, and sci-
entiﬁc management, the application of ED-HMIS will guarantee the
accuracy and reliability of endoscope cleaning and disinfection.
Efforts for further updating and optimizing the application of ED-
HMIS in endoscope cleaning and disinfection are still necessary.
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